. Unilateral involvement of two years duration showing overgrowth and angulation with crowding of carpal epiphyses on the affected side. Note the hand is generally smaller'and there is marked undergrowth of radial and ulnar shafts Figure 2. Four years from onset there is a marked growth defect of the ulnar styloid and the radius has moved to the medial side of the carpus change are the carpus and tarsus; this consists of angulation of the bones with a tendency to overgrowth and consequent crowding ( Figure I) . When the age of onset is in the 7-9 year age group, growth defects of the ulnar styloid are not uncommon, in that there is premature epiphyseal fusion and failure of development; the radial head can move laterally ( Figure 2) , ultimately producing the 'bayonet' sign described by Nalebuff et al. (1972) . Remission, either spontaneous or drug-induced, i.e. with penicillamine or gold, can be associated with a remarkable reformation of the carpal bones with joint spaces between them, or bony fusion of carpi. The tarsal bones show the same angulation and overgrowth, and following healing appear enlarged, particularly the navicular (Figure 3 ). Prolific flexor tenosynovitis, so common in the hand in polyarthritis, is usually associated with periostitis along the phalangeal shaft ( Figure 4 ). Particularly in young children this tends to cause a widening of the phalanges, but can resorb leaving varying degrees of alteration of shape of the affected phalanx. In such children it is also common to get minor alterations in epiphyseal growth. It can be just angulation of metacarpus or overgrowth of an epiphysis in a phalanx (Figure 4 ), which will be followed by premature fusion. In the foot the first metatarsal is the commonest site of periosteal accretion. Alterations in the development of the metaphyseal epiphyses In the older child premature fusion is common at both metatarsals and metacarpals leading to dumb-bell shaped metatarsals and metacarpals (Ansell & Bywaters 1956) . Severe flexor tenosynovitis, particularly of the dry type and in the older child, is associated with a gross loss of movement at the proximal interphalangeal joints and ultimately flexion contractures, with partial subluxation of the joints ( Figure 6 ). Growth anomalies of the knee are most obvious with unilateral -involvement, where there is marked overgrowth of the epiphyses on the affected side (Cassidy et al. 1967 ). This can be associated with metaphyseal overgrowth. Persistent chronic synovitis in polyarthritis causes overgrowth of the medial femoral condyle Figure 7 . Severe overgrowth of the medial aspect of the femoral epiphyses with overall joint space narrowing, but minimal erosive change, in a boy with bilateral involvement of the knees for five years Figure 8 . Failure of development of acetabulum, overgrowth of femoral caput .and straightening of femoral neck, six years after onset of hip involvement at age one Figure 9 . Onset of hip involvement at age 10; now three years later, with narrowing of joint space, early fusion of femoral epiphyses and tendency to migration associated with loss of joint space, but only minor erosive changes (Figure 7 ) (Fiszman et 01. 1981) . The pattern of hip change will depend on the age when the hip becomes involved, and the duration of persistent activity. In the very young child, that is under 5, there is alteration in the development of the femoral head, particularly relative to the acetabulum, and also the femoral neck.If'igure 8), with destructive changes occurring only very much later; while in the older child, i.e. aged 8 or 9 at the onset of hip involvement, there is a joint space narrowing and a tendency to a migration in or upwards (Figure 9 ).
Neck involvement is common, causing bony fusion of apophyseal joints and failure of development of cervical vertebrae. We have, however, been particularly impressed by the relatively high incidence of torticollis, which is most commonly due to unilateral apophyseal joint involvement when the neck is first affected, occasionally subluxation of C2 on C3, and very rarely due to atlanto-axial subluxation.
As adolescence approaches, there is an increased risk for children to suffer from juvenile spondylitis, polyarthritis associated with IgM rheumatoid factor, which closely resembles adult seropositive rheumatoid arthritis, and psoriatic arthritis. The most common age of onset for these subgroups is around ten. In the spondylitic group a lower limb polyarthropathy, Figure 10 . Sequential changes in patella and tibial tubercle in a boy Wlthjuvcnile ankylosing spondylitis presenting as a monarticular arthritis of this knee. A, 1975; B, 1977; C, 1978 often asymmetrical and associated with enthesiopathy is usual, so that marked and prolific calcaneal spurs are common; other sites involved include the greater trochanter and tibial tuberosity ( Figure 10 ). Atlanto-axial subluxation is seen in this group and can even be the presenting feature preceding sacroiliitis. In seropositive juvenile rheumatoid arthritis, atlantoaxial subluxation is again seen, as is subluxation in the lower cervical spine; serious erosive disease develops rapidly in this subgroup and, while initially affecting hands and feet, it tends to be widespread with a high incidence of hip involvement (Ansell & Kent 1977) . In psoriatic arthritis there is a tendency to single fingers being affected by flexor tenosynovitis and joint involvement, so radiological changes of periostitis and erosion can be limited to a single finger; there is often premature fusion of epiphyses due to the tethering by periostitis. A few children get an asymmetrical, very destructive arthritis, with the metacarpophalangeal joint of the thumb a common early site (Shore & Ansell 1982) .
Summary
Radiological changes depend on the age of onset as well as the pattern of disease present (Ansell & Kent 1977) . Seronegative disease tends to be associated with modelling abnormalities of the epiphyses, loss of joint space and the late development of erosions, although an occasional polyarthritis following systemic disease has a very destructive arthritis and overall failure of growth. Pauciarticular disease is associated with growth anomalies of epiphyses and also metaphyses in asymmetrical fashion. In spondylitic children, enthesiopathies are marked and there is a high incidence of hip involvement. Seropositive juvenile rheumatoid arthritis shows a severe erosive arthropathy early, combined with minor growth changes, particularly bony overgrowth in the hands and feet in the early teens. The hallmark of the psoriatic is the asymmetry and, in a few cases, the destructive nature of asymmetrically involved joints.
